Introduction
At present days, guidelines recommend that undescended testis be treated preferentially during the first year of life, and the main reason for an early diagnosis and treatment of uni-or bilateral cryptorchidism is the preservation of future fertility. This has been confirmed by studies showing improvement of both testicular volume and sperm count in children operated before two years of age [1] - [3] . Patients who underwent treatment for bilateral undescended testis have a reduced fertility potential when compared to patients with unilateral orchiopexy, as confirmed by Trsinar and Muravec [4] . Another clinical problem linked to cryptorchidism is the incidence of testicular tumors, considered to be 5 to 10 times higher than in the general population [5] .
Although hormonal treatment is still used by some pediatric urologists as an initial treatment for cryptorchid testis, there are potential adverse effects. The effectiveness is low and the costs are a major concern in our country. Currently, the use of hormones to treat undescended testis is not being recommended [6] [7] .
The current recommendation is to perform surgical treatment during the second semester of life, at age of 6 -12 months, preferably close to six months of age [8] - [13] . In parallel to the standard technique of inguinal orchiopexy through an open inguinal route, there is the possibility of the use of videolaparoscopy.
For the treatment of testicles in a high position in the abdominal cavity and with short spermatic vessels, Fowler and Stephens, in 1959, published the amply diffused technique of ligation of the spermatic vessels [14] . In this procedure, the ligation is performed at a distance from the testicle, either by videolaparoscopy or by the open route, in order to stimulate the development of collateral circulation, permitting the positioning of the gonad in the scrotum.
More recently, in 1996, Koff and Sethi published an alternative technique to the Fowler-Stephens one in which they performed ligation of the spermatic vessels close to the testis [15] .
We report here the results obtained with the Koff and Sethi technique in 15 children with high undescended testis.
Methods
Analysis of follow-up of cryptorchid patients treated with Koff-Sethi orquiopexy technique.
Patients Series consisted of 15 children with uni-or bilateral cryptorchidism followed up at the Pediatric Urology Outpatient Clinic in our Institution and submitted to orchiopexy by the technique of Koff and Sethi, an open one-stage procedure, from February 1998 to July 2006.
The postoperative viability of the gonads was evaluated on the basis of clinical data, physical examination and testicular scintigraphy.
Results
Mean patient age was 5 years and 4 months and median age was 5 years and 3 months (range: 1 to 12 years). 10/15 (67%) patients studied had bilateral cryptorchidism and the other 5/15 (33%) had cryptorchidism on the left, for a total of 25 testicles operated.
Of the gonads that required ligation of the spermatic vessels (n = 19), 4/19 (21%) were not palpable, 14/19 (74%) were positioned in the internal inguinal ring and 1/19 (5%) in the external ring. Bilateral ligation of the spermatic vessels was necessary in 1/15 (7%) patient. Immediately after vascular ligation, 16/19 (84%) gonads maintained good blood perfusion and 3/19 (16%) showed signs of hypoperfusion.
Of the 19/25 (76%) testicles with vascular ligation, 18 (98%) remained well positioned in the scrotum and 1 (2%) remained in a high position in the scrotum.
On late postoperative evaluation (6 months), 14/19 (74%) testicles presented normal consistency and volumes upon palpation and 3/19 (16%) were atrophic. Two patients did not return for late re-evaluation.
Testicular scintigraphy is a highly specific modality used to examine blood supply of testis. Imaging was performed with Low Energy General Purpose (LEGP) collimator, after intravenous administration of Tc-99m. Dynamic perfusion images were obtained each 2 seconds by 1 minute, followed by static image 5 minutes later. Testicular scintigraphy done at late postoperative evaluation, demonstrated good testicular perfusion in 14 (82%) of the 17 gonads evaluated. Patients with bilateral ligation of the spermatic vessels, perfusion was good in both gonads.
Of the 6/25 (24%) testicles operated without vascular ligation, 3/6 (50%) remained positioned in the scrotum and 3/6 (50%) in the external inguinal ring ( Table 1) .
Comments
Cryptorchidism is best clinically diagnosed during the first days of life, and treated by surgical orchiopexy before the age of one year. However, the treatment of high or intra-abdominal cryptorchid testes is a challenge for pediatric urologists and requires familiarity with alternative techniques since during orchiopexy the testicular artery and vein may limit the mobilization of the gonad to the scrotum. Section of the testicular vessels for the treatment of high cryptorchid testicles has become popular since 1959 with the definition of the criteria for the ligation of these vessels by Fowler and Stephens [14] . The testicle receives its arterial blood supply from three sources: testicular, cremasteric and deferential arteries. The above authors considered the testicular artery to be terminal and that its section immediately before the entry into the testicular parenchyma would cause ischemic atrophy of the gonad. Since the spermatic artery receives collateral vessels from the cremasteric and epididymal arteries, they recommended high ligation of the spermatic artery, as distant as possible from the testicle, thus maximizing the collateral blood supply with the flow from the spermatic and cremasteric arteries to the deferential artery.
The technique of Fowler and Stephens is frequently cited in the literature, with high success rates. Kaya et al. [16] reported that 21/24 (88%) testicles presented normal consistency and position after surgery, with atrophy occurring in 3/24 (12%) gonads after 3 months. Esposito et al. [17] reported practically similar results in 12 children (14 testicles), with 10/12 (83%) viable gonads and 2/12 (17%) atrophic ones.
When section of the spermatic vessels by the technique of Fowler-Stephens is performed in one or two stages, the results favor the latter technique. Elyas et al. [18] reported 80% and 85% success rate for one and two stages, respectively, while Stec et al. [19] reported lower success rates of 63% and 67.6% for one and two stages, respectively.
On the other hand, Daher at al [20] contraindicated the section of the spermatic vessels during orchiopexy in non-palpable intra-abdominal testicles and reported 100% resolution in 23 children (28 testicles) operated on and followed up for 6 months, by fixing the testis to the scrotum by 2 absorbable stitches even if there was an upward retraction of the scrotal skin. Location and size of testes were reported at 1 week, 1 month, 3 months, and 6 months through physical examination. Along this same line, Dessanti et al. [21] reported the results of orchiopexy in two stages in 38 patients (45 gonads) with intra-abdominal testicles or testicles located close to the internal inguinal ring, without ligation of the spermatic vessels. After 1 to 8 years of follow-up, all testicles were in a satisfactory position in the scrotum ( Table 2) . The technique used by Koff and Sethi is based on later studies of testicular vessels showing the existence of collateral branches between the spermatic artery and the vas deferens artery which communicate in the lower pole of the testicle, perfusing the gonad from this site. On the basis of these findings, in 1996 these authors published the technique of testicular vessel ligation to the upper pole of the testicle.
As reported by the authors, it is important to preserve the peritoneal fascia between the spermatic vessels and the vas deferens, the site of communicating branches between arterial branches. This technique is particularly useful for patients whose vas deferens forms a loop even though the testicle is in a high position. After ligation of the spermatic vessels to the upper pole of the testicle, the peritoneal fascia is incised between the loop of the vas deferens, permitting ample testicular mobilization (Figure 1) . In the original article the authors reported 97% testicular viability in the first month and 93% viability after one year.
In this series, by using low spermatic vessel ligation it was possible to position the testes in the scrotum in 98% of cases. At late evaluation performed at least 6 months after surgery, 82% of the testicles showed normal consistency, were well positioned in the scrotum and presented good perfusion upon scintigraphy. This study was done in a public institution, and most patients with undescended testis that are referred to us are older than the ideal age for treatment. This may explain the high medium age of this series. On the other side, the attending pediatricians need to refer these patients to surgical treatment as soon as possible.
Conclusion
Early recognition of undescended testis by the attending pediatrician and its surgical treatment within the first year of life by a pediatric urologist represent the current approach to this very common anomaly of the male genitalia. Also, it is important for the attending surgeon to have different technical options during orchiopexy. Although this series have a small number of patients, but similar to other reports, we consider the Koff-Sethi technique for spermatic vessel ligation as a good and useful alternative to the Fowler-Stephens technique for the treatment of high cryptorchid testes, especially in cases with a long deferens loop. The Koff-Sethi technique permits the execution of surgery in one stage, thus avoiding reoperations.
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